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480a Tuesday, February 10, 2015and NaB-treated cells. Imaging results indicated the reconstruction of cancer
induced changes in response to NaB treatment by modulating the saturated, un-
saturated, triglyceride, protein and nucleic acid content in the treated cells. The
findings of this study supported that FTIR spectroscopic and imaging techniques
are valuable, label-free and sensitive bio-analytical tools for cancer diagnostics
and investigating the global roles of drugs on cancer treatment.
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Protein degradation is an indispensable regulatory process throughout cell divi-
sion, growth and differentiation. Therefore it is highly desirable to develop a
non-invasive live cell imaging technique to visualize protein degradation
with subcellular resolution. Here we report a strategy that utilizes metabolic
labeling of (13)C-phenylalanine and visualizes both the original and the
nascent proteome by stimulated Raman scattering microscopy in a time depen-
dent manner. We chose the ring breathing vibrational mode of (12C- or 13C-)
phenylalanine as the spectroscopic marker of (old or new) proteome and quan-
tified proteome degradation by (12)C ratio maps. We demonstrated the general
applicability of our technique in revealing steady-state protein turnover in
mammalian cell and yeast, and extended our efforts to map proteome degrada-
tion dynamics after perturbation such as oxidative stress, neurite outgrowth
during PC12 cell differentiation and huntingtin protein aggregation.
2420-Pos Board B557
Vibrational Imaging of Glucose Uptake in Live Cells and Tissues by Stim-
ulated Raman Scattering Microscopy
Fanghao Hu, Zhixing Chen, Luyuan Zhang, Yihui Shen, Lu Wei, Wei Min.
Chemistry, Columbia University, New York, NY, USA.
Glucose is a ubiquitous energy source for virtually all living organisms. Its up-
take activity closely reflects the cellular metabolic status in various physiolog-
ical and pathological conditions. Extensive efforts such as positron emission
tomography (PET), magnetic resonance imaging (MRI) and fluorescence mi-
croscopy have been made to image glucose uptake but all with technical lim-
itations. Here, we report a novel vibrational microscopy platform to visualize
glucose uptake in living cells and tissues with subcellular resolution and min-
imal perturbation by performing stimulated Raman scattering (SRS) on a new
glucose analogue. Cancer cells with differing metabolic characteristics can be
distinguished. Moreover, heterogeneous glucose uptake patterns are observed
with clear cell-cell variations in tumor xenograft tissues as well as in neuronal
culture and mouse brain tissues. Therefore, by offering the distinct advantage of
optical resolution yet without the undesirable influence of bulky fluorophores,
SRS imaging of glucose uptake will be a valuable tool to study energy demands
of living systems, particularly in tumors and brain.
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A beam-scanning approach is demonstrated to improve signal-to-noise ratio
and to reduce photo-induced sample damages in nonlinear hyperspectral imag-
ing, such as broadband coherent anti-Stokes Raman scattering (BCARS) micro-
scopy. Signals generated on a fast scanning axis are transferred to the slit of a
monochromator, then onto the vertical axis of a CCD. This configuration ac-
quires the whole BCARS spectra on the fast scanning axis at once, reducing
the overall data transfer time. The fast scanning speed by a resonant beam scan-
ner at 5 kHz greatly reduces sample damage from accumulative photo excita-
tion, allowing for a higher excitation laser power to generate a stronger
nonlinear signal. The optical characteristics related with this configuration
and parameters are discussed and a few examples that demonstrate the advan-
tage of the beam-scanning method for BCARS tissue imaging are presented.Biosensors II
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National Sun Yat Sen university, Kaohsiung,, Taiwan.A new and facile method for the determination of critical micelle concentration
(CMC) of ionic and non-ionic surfactants is proposed in this article. Carbon
dots exhibited substantial fluorescence and therefore enhanced the sensitivity
of this evaluation. Understanding the formation of surfactant micelles is vital
for the applications of biomedicine such as drug fabrication and smart molec-
ular vehicles in delivering therapeutic dosage to various molecular sites. The
fluorescence property of carbon dots was utilized for the first time to estimate
the critical micelle concentration of surfactants. The central concept of the
approach is based on the Stokes shift determination of a system composed of
constant amount of carbon dots with varying concentrations of ionic and
non-ionic surfactants. The synthesized carbon dots were characterized by
FTIR, TEM, XRD, Raman, UV, and fluorescence spectroscope. The carbon
dots were excited at 280 nm so as to obtain maximum emission for the Stokes
shift measurement. The CMC value of cetyltrimethyl ammonium bromide
(CTAB), sodium dodecyl sulphate (SDS), Triton X-100, dodecyldimethyl(3-
sulfopropyl)ammonium hydroxide (SB-12) evaluated by this approach was
found to be 0.98, 7.3, 0.19, and 3.5 mM, respectively. The signals of spectra
were assigned and explained in terms of both electron transitions between spe-
cific molecular orbital and the interaction with solvent.
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Noble metal (Au, Ag, Pt) nanoclusters, due to the attractive properties (such as
brightness, photostability and biological compatibility), has recently become
the subject of intense research and widely used in single-molecule studies,
sensing, biolabeling, and biological fluorescence imaging. Numerous studies
have shown that metal nanoclusters are excellent for detecting the poisonous
metal ions (Hg)1 and amino acid (cysteine, homocysteine)2. It would be signif-
icant to achieve detecting special amino acid in vivo or even intracellular. Here-
in water-soluble fluorescent silver nanoclusters with red emission band have
been designed and successfully synthesized under UV photoreduction by using
Poly (methacrylic acid) (PMAA) and other ligands as the scaffolds. The effects
of reaction parameters, including UV irradiation time, pH, the initial ratio of
COO-/Agþ, ageing time, and the type of scaffold, on the fluorescence of silver
nanoclusters were studied. We have proposed a ligand-to-metal charge transfer
(LMMCT) mechanism to explain the fluorescence from AgNCs.3 Since the
thiol group can coordinate with Agþ, causing the quenching of fluorescence,
we design a probe to detect the amino acid containing the thiol group, such
as cysteine and glutathione. The detection limit can approach micro-mole con-
centration. The results should stimulate additional experimental and theoretical
research on the molecular-level design of luminescent nano probes in bio-
photonics and other applications.
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Originally developed for application in micro-electronics, micro-patterning has
spread over most areas of science, including biology. Micro-patterning allows
for the specific design of cell micro-environment and now covers a large num-
ber of cell biology applications, from stem cell culture and differentiation to
printing of purified proteins or other biomolecules for in vitro assays. Recent
efforts led to the development of much simpler, cheaper and more versatile
methods. Nevertheless, there are still some technical difficulties and unresolved
problems which need to be addressed.
We have recently introduced a method that is capable of detecting and charac-
terizing protein-protein interactions (PPIs) in a live cell context by combining
Total Internal Reflection Fluorescence microscopy and micro-patterned sur-
faces. Recent experiments showed that different biological questions require
